One way to prevent protein-energy malnutrition is to provide nutritious weaning foods to infants. In India, several commercial mixes are available, but they are often too expensive for persons of low socio-economic status. To find a more affordable product, four weaning mixes were formulated using local foods and traditional processing techniques. They were evaluated for acceptability by a sample target population of mothers and infants, and for protein, iron, and energy content using established laboratory methods. All the mixes were inexpensive and nutritious, and remained acceptable even after being stored for one month.
Introduction
Protein-energy malnutrition is an important nutritional deficiency condition that often occurs during the critical transitional phase of weaning in infants, crippling their physical and mental growth. This condition can be prevented to a large extent by introducing weaning foods of quality and quantity at the right time in the right proportions.
Several commercial weaning mixes are being marketed in India, but they are too expensive for the population of low socio-economic status, especially those in the rural areas. It is therefore imperative to formulate inexpensive weaning mixes from locally available resources, that can easily be prepared at home. This paper discusses the evaluation of several experimental mixes made from a variety of locally available foods by traditional processing techniques.
Materials and methods
The foods used to formulate the experimental weaning mixes were jowar (Sorghum vulgare), bajra (pearl millet, Pennisetum typhoideum), wheat (Triticum aestivum), rice (Oryza saliva), Italian millet (Setaria italica), green gram (Phaseolus aureus Roxb), Bengal gram (Cicer arietinum), moth beans (Phaseolus aconitifolius Jacq), rajkeera seeds (Amaranthus panicultus), potatoes (Solanum tuberosum), and spinach leaves (Spinacia oleracea).
The four processing techniques used were roasting, malting (germination), puffing, and fermentation. Figure 1 outlines the steps that were followed for each of these techniques.
FIG. 1. Steps followed in the four processing techniques used in making the weaning mixes
A different combination of foods was used for each of the four techniques: • roasting: jowar, rice, green gram, and potatoes (JRGP); • malting; wheat, green gram, and moth beans (the latter omitted from the final formulation) (GW); • puffing: jowar, rajkeera, bajra (JR); • fermentation: jowar, Italian millet, Bengal gram, spinach (JIBS). Each combination was tried in three different sets of proportions (table 1) , which were evaluated using a four-point scale, and the proportions found most acceptable for each combination were selected for further investigation.
The organoleptic qualities, nutritive value, cost, keeping quality, and acceptability to members of the target group of each of the formulations were evaluated.
The organoleptic characteristics were assessed under controlled conditions in the laboratory. Nutritive value was assessed by determining the protein and iron content by standard methods [1] and by calculating the energy value using data on the nutritive value of Indian foods [2] . The cost of the mixes was calculated on the basis of the current local prices of the raw foods and processing costs. The keeping quality of the mixes was ascertained by storing a set of freshly prepared mixes at room temperature and another set at 0 °C in air-tight tin containers and testing their quality at weekly intervals for four weeks.
The weaning mixes were assessed for acceptability in 25 infants from families of low socio-economic status, with each formulation being tested for one week. The mixes were given to the mothers of the infants in amounts of 100 grams, enough to feed an infant three servings a day after blending with either water or milk. The quantity consumed by each child each day, the opinions of the mothers concerning the acceptability of the mixes, and data on any side effects observed in the infants were recorded.
The results were analysed statistically by analysis-ofvariance and critical-difference tests [3] .
Results and discussion
The mean scores of the organoleptic evaluations of the four weaning mixes are presented in table 2. The highest scores for appearance and colour were given to the JRGP mix and the lowest to the JR mix. With respect to taste and flavour, however, the JR mix received the highest scores and the JIBS mix the lowest. No significant differences were found in the scores for texture. The JRGP mix may be considered superior with regard to the five organoleptic characteristics, as it received high scores in each category. Next in order was the JR mix. The GW and JIBS mixes were considered the least acceptable.
The crude protein and iron content and the energy value of the mixes are shown in table 3. Wide differences were found in crude protein (10.0-17.4 g) and in iron (5.3-12.0 mg). The differences in energy content were not as noticeable. Regardless of the differences, however, all four mixes were adequate in protein content and in energy density to meet the guidelines set by the ICMR for weaning foods [4] . The total cost of each mix was about 60 paise per 100 g, which is significantly higher than the recommended 25 paise for home-made weaning mixes [4] . This higher cost is due in part to the rise in the cost of foods with inflation. However, it is still much lower than the prevailing price of commercial weaning mixes.
The mean quality scores of the mixes stored at room temperature in tin containers for four weeks did not vary significantly from those of the control samples (table 4) .
The average amount of the JRGP, GW, and JR mixes consumed by infants per day was significantly more than that of the JIBS mix. This indicates that JIBS is inferior in acceptability to the other three mixes. All 25 mothers agreed that the JRGP mix was the most difficult to prepare and feed. The mixes all blended well with milk or with water, although the JR mix was the least satisfactory. No adverse side effects were noticed in the infants due to the intake of any of the weaning mixes. Thus they all were satisfactory, with JIBS being the least acceptable.
